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(54) WAFER STAGE AND WAFER TREATING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer stage which controls the temp, 
distribution over a wafer being treated as desired at a high response performance. 
SOLUTION: In a wafer stage mounting a wafer 9 being treated, a plurality of 
independent refrigerant passages 20, 21 are provided, pipings 22-25 are connected to 
the passages 20, 21 through valves 29, 30 capable of adjusting the flow rate of a 
refrigerant every passage, and the opening degrees of the valves 29, 30 are adjusted 
to adjust the flow rates of the refrigerant. Thus, the temp, distribution of the wafer 9 

being treated can be controlled by adjusting only the opening degrees of thcj^^alves- 

29, 30 connecteJlo'SepIpings 24, 25 and hence the temp, can be controlled at a high 
response performance and a low cost. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http7/Www4JpdlJpo.gojp/cgi-bln/tran_web^cg 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-sectional view of the first example of this invention. 

[Drawing 2] It is the drawing which looked at the aluminum electrode of the first example of this invention fi-om the rear face. 

[Drawing 3] It is the explanatory view which applied the first example of this invention to owner magnetic field microwave 
plasma treatment equipment. 

[Drawing 41 It is the explanatory view of the second example of this invention. 
[Drawing 51 It is the explanatory view of the third example of this invention. 
[Drawing 61 It is the explanatory view of the fourth example of this invention. 
[Drawing 71 It is the explanatory view of the fifth example of this invention. 
[Description of Notations] 

1 [ - Waveguide, ] - A vacuum processing room, 2 - A microwave resonance box, 3 - Atmospheric-air space 4 5 [ - Wafer 
stage, ] - Microwave, 6 - A coil, 7 - The plasma, 8 9 [ - An O ring, 13 / - Raw gas, ] - A wafer, 10 - An RF generator, 1 1 
-- The base, 12 14 [ - A screw, 18 / - Capacitor, ] A quartz tube, 15 - Exhaust air, 16 - An aluminum electrode 17 19 [ - 
Introductory piping, ] - A microwave transmitter, 20 - Passage, 21 Passage, 22 23 [ -- Temperature controller, ]'- 
Introductory piping, 24 Slowdown piping, 25 - Blowdown piping, 26 27 [ - A bulb, 31/- Helium installation tubing, ] - 
An exhaust port, 28 - Attraction opening, 29 - A bulb, 30 32 [ Aluminum electrode, ] - A clamp, 33 - Covering, 34 
The base, 35 36 [ - Bulb opening regulatory mechanism, ] - A fluorescence thermometer, 37 - A fluorescence thermometer, 
38 - An arithmetic circuit, 39 40 [ - An exhaust pipe, 44 / - Introductory piping, 45 / - Blowdown piping, 46 / - A bulb 47 
/ - A bulb, 48 / - An aluminum electrode, 49 / - A dielectric film, 50 / - DC power supply, 5 1 / - A gas slot, 52 / - Front 
face of a dielectric film. ] - A temperature controller, 41 A temperature controller, 42 - Introductory piping, 43 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the manufacturing technology of a semi-conductor. It is related with the 
stage which performs temperature control of a wafer in semiconductor fabrication machines and equipment especially at the 
time of processing of a wafer. 
[0002] 

[Description of the Prior Art] Detailed-izing of a circuit pattern is being enhanced with high integration of a semiconductor 
device in recent years, and the processing dimensional accuracy demanded is becoming still severer. In such a situation, the 
temperature ****** of the wafer under processing becomes very important. For example, although the process which etches 
while protecting a side attachment wall by the organic polymer is realized in order to realize anisotropic etching in the etching 
process as which a high aspect ratio is required, the generation of an organic polymer used as a protective coat changes with 
temperature. Therefore, the problem that an etching configuration also becomes [ a side-attachment-wall protective coat ] 
inadequate [ the temperature control of the wafer under processing ] with an ununiformity in a wafer side as a result of [ its ] 
dispersion is caused. 

[0003] As an approach of coping with the temperature control of the wafer under such processing, it is indicated by 
JP,9-298192,A, for example. In this example of disclosure, when etching the ingredient with which the vapor pressure of a 
reactant living thing differs in etching processing, or when different etching conditions like just etching and over etching are 
required, the method of changing the laying temperature of a wafer is indicated. The refrigerant poured inside a sample base is 
made mto a liquefied gas or a gas as that approach, and tiie approach of performing with sufficient responsibility is indicated 
by adjusting temperature control with the flow regulation means formed in piping from which two or more paths which 
prepared the flow rate of this refrigerant in the upstream of a sample base differ. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although this approach is an approach effective in controlling the 
temperature of the wafer under processing with sufficient responsibility, the temperature distribution within the wafer side 
under processing cannot be set as arbitration, for example, temperature distribution which said the temperature near a wafer 
core more highly than the temperature near a wafer periphery then cannot be realized, 

[0005] Such a demand is generated when the resultant generated for example, by etching processing carries out the 
reattachment to a processing side. That is, although a resultant becomes the cause of carrying out the reattachment to a 
processing side and reducing an etching rate to it, this resultant will tend to become more distribution near a wafer center than 
near a wafer periphery, compared with near a periphery, an etching rate is low and an etching configuration will vary near a 
result wafer center in a wafer side. 

[0006] As an approach of improving this, it is making temperature near a wafer core higher than near a periphery, and the 
method of stopping the reattachment to the etching side of a reactant living thing is effective. 

[0007] Moreover, although the plasma may etch the resultant adhering to the wall of a vacuum chamber, or the wall of a 
vacuum chamber and the generated resultant may carry out the reattachment to the etching side of a wafer in plasma etching, a 
wafer stage and the field where a reactant living thing tends to be attached according to the physical relationship of a vacuum 
chamber may change in this case. In order that such a problem may realize uniform etching with diameter[ of macrostomia 
]-izing of a wafer in recent years especially, the basis which becomes still more important is expected. 
[0008] The first object of this invention is that temperature-distribution control of the wafer under processing offers a possible 
wafer stage with sufficient responsibility. 

[0009] Moreover, the second object of this invention is offering the wafer stage which temperature-distribution control of the 
wafer under processing can perform with a sufficient precision. 

[0010] Furthermore, the third object of this invention is offering the wafer stage which can perform temperature-distribution 
control of the wafer under processing efficiently also in a vacuum. 

[001 1] Moreover, the fourth object of this invention is offering the wafer processor equipped with the good wafer stage of the 

temperature control nature of the wafer under processing 

[0012] 

[Means for Solving the Problem] The first object of the above can prepare the passage for two or more refrigerants which 
became independent inside the wafer stage loading the wafer under processing, and can attain it by [ which these-became 
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independent ] connecting piping through the bulb which can adjust the flow rate of a refrigerant for every passage, adjusting 
the opening of a bulb, and adjusting the flow rate of a refrigerant. 

[0013] The second object of the above measures the temperature of the wafer under processing, or the temperature of a wafer 
stage, and can attain it by carrying out feedback control so that the opening of the bulb prepared in piping based on the 
measurement result of this temperature may be adjusted and the flow rate of a refrigerant may be adjusted. 
[0014] The third object of the above can be attained by introducing gaseous helium into the rear fece of the wafer under 
processing. Moreover, a dielectric film is prepared in the front face of a wafer stage, the potential difference is given between 
this dielecfric film and a wafer, and if it is made the configuration which fixes a wafer by the electrostatic force of the charge 
stored m the meantime, it can attain more efficiently. Moreover, since gaseous helium can spread round the front face of a 
wafer rear face efficiently if the introductory slot on the gaseous helium is established in the front face of a wafer stage it can 
attain more efficiently. ' 
[0015] The fourth object of the above can be attained by considering the temperature distribution within the wafer side under 
processmg as the configuration equipped with the controllable wafer stage in the processor of a wafer 
[0016] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained according to a drawing. 
[00 1 7] The first example of this invention is shown in 3 from drawing 1 . Drawing where drawing 1 looked at the 
cross-sectional view of the first example of this invention, and drawing 2 looked at the aluminum electrode of the firet 
example from the rear face, and drawing 3 are the examples which applied the wafer stage of the first example of this 
invention to owner magnetic field microwave plasma treatment equipment. 

[001 8] First, drawing 3 is used and the example of application of the first example is explained. A quartz tube 14 is installed 
in the atmosphenc-air space 3, in the vacuum processing room 1 constituted by this, the wafer stage 8 is arranged and a wafer 
9 is fixed. First, raw gas 13 is mtroduced in the vacuum processing room 1, and it maintains at a fixed pressure Although 
processing (here etching processing) is performed by raw gas's being in the plasma state 7 by the interaction of the microwave 
5 which occurs with the microwave transmitter 19 and is introduced through a waveguide 4, and the coil 6 attached in the 
surroundings of the microwave resonance box 2, and exposing a wafer to this plasma, especially the incidence of ion is 
controlled and RF generator 10 connected through the capacitor 18 controls an etching condition. 15 expresses excessive raw 
gas and exhaust air of a resultant, and is connected to the vacuum pump (not shown here). 

[0019] Then, explanation of the wafer stage which is the description of this invention is performed using drawing 1 and 2 As 
mentioned above, since the wafer under processing receives the incidence of an electron or ion from the plasma and is heated 
in order to realize uniform etching, it needs to control the temperature of a wafer. For the object, a refrigerant is poured inside 
a wafer stage and it cools, and m order to receive a wafer rear face the heat transfer between a wafer and an aluminum stage it 
has structure which introduces the gas of helium. ' 
[0020] First, the wafer stage 8 has the structure where it was screw 17 ** carried out of the aluminum electrode 16 through O 
ring 1 2 on the base 1 1 . The passage 20 and 2 1 for the aluminum electrode 16 to pour a refrigerant inside is dug. This passage 
has two lines which the passage 20 for cooling near the center of an aluminum electrode and the passage 21 which cools near 
the periphery of an aluminum electrode became independent of Although the introductory piping 22 and 23 and the 
blowdown piping 24 and 25 of a refrigerant are connected to each passage, these piping joins piping of one and is connected 
to the exhaust port 27 and the attraction opening 28 of one set of a temperature controller 26 which adjust the temperature of 
the refrigerant grounded outside. 

[002 1] Moreover, the bulbs 29 and 30 for adjusting a flow rate are formed in the blowdown piping 24 and 25 By adjusting 
the opemng of this bulb, the flow rate of the refrigerant which flows to each passage can be adjusted, and the temperature 
distribution of the wafer under processing can be adjusted. 

[0022] That is, since the transport capacity of the heat which carried out incidence to the wafer differs in a wafer stage side 
temperature Will change near a center and near a periphery a wafer. 

[0023] Moreover, it has the helium installation tubing 3 1 near the core of a wafer stage so that helium can be introduced 
where a flow rate is controlled from the exterior. 

[0024] Thereby, the heat which carried out incidence to the wafer can be efficiently told to a wafer stage However four 
clamps 32 which press down the wafer periphery section mechanically so that a wafer may not slip down with the pressure of 
gaseous helium during processing are formed in the periphery. 33 is covering made from SERAMIKUKKUSU for performing 
rough positioning of a wafer at the same time it prevents that a wafer stage is exposed to the direct plasma 
[0025] If the opening of the bulbs 29 and 30 which made such a configuration, loaded the wafer on the wafer stage and 
processed, for example, were prepared in blowdown piping is made the same, it will become the flow rate identitas'of the 
refrigerant poured to each passage, and the wafer under processing will serve as almost uniform temperanire distribution 
However since the refrigeration capacity of the heat which carried out incidence near the center of a wafer will become low 
compared with the refrigeration capacity of the heat which carried out incidence near the periphery of a wafer if the opening 
of the bulb 29 of the blowdown piping 24 connected, for example near the center of a wafer stage is extracted and the flow 
rate of a refrigerant is reduced, temperature serves as high distribution near the center of a wafer. Such temperamre 
rano?i"lu" ^'P^f effectively, when there are many resultants generated by etching near a wafer center 
[0026] That is, although a resultant becomes the cause of carrying out the reattachment to a processing side and reducing an 
etching rate to It, it is because it is hard coming to carry out the reattachment because this i^sulfant makes temperature near a 
wafer core higher than near a periphery. 
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[0027] Thus, the passage of the refrigerant which became independent inside the wafer stage loading the wafer under 
processing can be prepared, and configuration which adjusts from the opening of a bulb which prepared the flow rate of the 
refrigerant which flows the inside of this passage in refrigerant piping, and controls the temperature distribution within a 
wafer side, then temperature-distribution control of the wafer under processing can be performed. 
[0028] Moreover, since temperature distribution can be controlled by adjusting only t he flow rate of a refrigerant, witho ut 
^ temperature setting out of the temperature controller of a refrigerant, the temperature-distribution control with 

dramatically sufficient responsibility is attained. Furthermore, the temperature distribution of a wafer are controllable by 
opening accommodation of the bulb prepared in piping of a refrigerant, and since it is not necessary to form a temperature 
controller for two or more independent refrigerant passage of every and one set of a temperature controller can perform 
temperature-distribution control, cost can be held down low. 

[0029] The second example of this invention is shown in drawing 4 . In the this 1 example, the fluorescence thermometers 36 
and 37 which penetrate the base 34 and the aluminum electrode 35 and measure the temperature on the rear face of a wafer 
are formed in two places, near a wafer center and near a wafer periphery. The temperature of the wafer under processing is 
measured with this fluorescence thermometer, calculates the suitable opening of the bulbs 29 and 30 prepared in the 
blowdown piping 24 and 25 by the arithmetic circuit 38, and carries out feedback control for the buib opening device 39. 
Under the present circumstances, temperature distribution required in order to realize a desired processing configuration 
should just grasp beforehand the temperature distribution at the time of processing a wafer with the equipment which applies 
the wafer stage of this example, and the correlation of a processing configuration by experiment etc. 
[0030] Thus, on the constituted wafer stage, since it is possible with very sufficient responsibility, without changing 
temperature setting out of the temperature controller of a refrigerant for temperature-distribution control of the wafer under 
processing and also the temperature distribution of the wafer under processing can be kept the optimal, repeatability can 
perform good temperature control with a high precision dramatically. 

[003 1] Although measured directly in the this 1 example with the fluorescence thermometer which penetrated and prepared 
the base and an aluminum electrode in measuring the temperature distribution of a wafer, this invention is not necessarily 
restricted to this, may embed a thermocouple all over an aluminum electrode base material and the base, may measure 
temperature, and may measure the temperature of the return end of a refrigerant with a thermocouple etc. What is necessary is 
just to grasp the correlation of the temperature of point of measurement, and the temperature distribution of the wafer under 
processing as having mentioned above in advance also by these cases. 

[0032] The third example of this invention is shown in drawing 5 . In the this 1 example, it is considering as the configuration 
which connected the temperature controllers 40 and 41 of two passage 20 where it became independent in the aluminum 
electrode unlike the first and the second example, and 1 per 21. That is, a refrigerant is slushed into the passage 21 near the 
periphery of the aluminum electrode 16 through the introductory piping 42 from a temperature controller 40, and a refrigerant 
is discharged through the blowdown piping 43. 

[0033] Moreover, a refrigerant is slushed into the passage 20 near the center of the aluminum electrode 16 through the 
introductory piping 44 from a temperature controller 4 1, and a refrigerant is discharged through the blowdown piping 45. The 
flow rate of the refrigerant which flows each passage adjusts the opening of bulbs 46 and 47, and performs it. What is 
necessary is just to set up the temperature of the refrigerant which flows out of two sets of temperature controllers, 
respectively so that the temperature distribution of a wafer may become a desired thing. 

[0034] Moreover, temperature distribution can be changed with sufficient responsibility by adjusting the flow rate of a 
refrigerant for temperature distribution by bulb actuation like [ when modification is required ] the second example, as a result 
of carrying out the monitor of the temperature of the wafer under processing, 

[0035] Therefore, responsibility is good and, moreover, the temperature distribution within a wafer side can be controlled by 
the wafer stage constituted in this way from immediately after processing initiafion. Moreover, even if it is a case so that the 
heat input to a wafer may not be so large, the temperature distribudon within a wafer side can be enlarged. 
[0036] The fourth example of this invenfion is shown in drawing 6 . In the this 1 example, the mixture of an alumina (Ai 203) 
and a titania (Ti02) is attached to the front face of the aluminum electrode 48 as a dielectric film 49 by thermal spraying 
under a reduced pressure ambient atmosphere, and the fiinction of electrostatic adsorption is given. Surface roughness makes 
the front face 52 of a dielectric film center line average granularity, and it is ground by about 1 micrometer, and it connects 
with external DC power supply 50, and the base 1 1 can impress direct current voltage. Since the aluminum electrode 48 is 
electrically connected with the base 1 1, if direct current voltage is impressed to an aluminum electrode in the condition of 
having loaded the wafer 9 on the front face of a dielectric film 49, and having exposed to the plasma 7, a charge can charge to 
a dielectric film and adsorption immobilization of the wafer can be carried out according to electrostatic force. 
[0037] Therefore, even when introducing the helium coolant gas for improving heat transfer between a wafer and a dielectric 
film, the need of the MENANI calc lamp which a foreign matter is generated from the contact surface with a wafer, and 
causes [ of semi-conductor manufacture ] yield lowering is lost. 

[0038] Moreover, since camber is corrected, a wafer is fixed, even if it is a case as camber is in a wafer, for example if an 
electrostatic adsorber is used for immobilizafion of a wafer like this 1 example and thermal contact at the wafer rear face 
effective in detailed processing becomes firm, there is an advantage diat cooling effectiveness improves. 
[0039] Therefore, on the wafer stage constituted in this way, more detailed processing besides efl^ectiveness expectable in the 
diird example from the first example is realizable, and also it is not necessary to prepare a mechanical clamp etc. in the 
front-face side of a wafer whose cooling effectiveness of the wafer under processing improves, and the effectiveness that 
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contamination by ilie foreign matter can be suppressed can be expected. 

[0040] Moreover, although the mixture of an alumina and a titania was formed in the front face of an aluminum electrode by 
thermal spraying in the this 1 example, it not necessarily comes out so, and there is nothing, and as long as a certain need is an 
ingredient with a dielectric, it may be other ingredients and may fix the sintered compact of the ceramics with adhesives etc, 
[0041] Moreover, although the electrostatic adsorber of this 1 example was considered as the configuration of the so-called 
electrostatic adsorber of the acyclic type which impresses the polar electrical potential difference of plus or one of minus to a 
dielectric film, it is good also as the so-called configuration of the bipolar type which impresses the polar electrical potential 
difference of plus and minus to a dielectric film, and adsorbs a wafer. In this case, although the structure of an electrostatic 
adsorber becomes complicated, since adsorption immobilization can be carried out to arbitration even if the plasma etc. does 
not have an another means to impress potential to a wafer, the effectiveness that user-friendliness is improved is expectable, 
for example. 

[0042] The fifth example of this invention is shown in drawing 7 . In the this 1 example, it is considering as the configuration 
which has arranged the gas slot 51 for slushing helium into the front face of the dielectric film of the 4th example efficiently 
m the shape of a concentric circle. Thus, if it is the configuration which prepared the gas slot, since the gaseous helium 
introduced from the gas inlet will spread to near a periphery uniformly, the whole wafer rear face can be cooled more 
efficiently. 

[0043] Moreover, the adsorption part of refrigeration capacity is stronger, and if this is used, more efficient temperature 
distribution are realizable [ the amount of gas slot ] in the part to which it sticks actually, and the part of a gas slot, since 
refrigeration capacity changes with gas tooth depths in a wafer side. 

[0044] Since the wafer stage of this invention can control the temperature distribution of the wafer under processing with 
sufficient responsibility above, the wafer processor carrying this equipment can offer equipment with dramatically sufficient 
temperature control nature. 
[0045] 

[Effect of the Invention] It becomes possible to control the temperature distribution of the wafer under processing as 
mentioned above by [ which prepared the passage for two or more refrigerants which became independent inside the wafer 
stage which loads the wafer under processing according to this invenUon, and these-became independent ] connecting piping 
through the bulb which can adjust the flow rate of a refrigerant for every passage, adjusting the opening of a bulb, and 
adjusting the flow rate of a refrigerant. Moreover, since feedback control is carried out so that the temperature of the wafer 
under processing or the temperature of a wafer stage may be measured, the opening of the bulb prepared in piping based on 
the measurement result of this temperature may be adjusted and the flow rate of a refrigerant may be adjusted, the very good 
wafer stage of the temperature control nature of the wafer under processing can be offered, fijrthermore, the configuration 
which introduces gaseous helium into the rear face of the wafer under processing - then - more - effective - the temperature 
control of a wafer - ****** - the wafer stage which can do things can be offered, and if a gas slot is prepared in order to 
spread gaseous helium over a wafer rear face uniformly, improvement in the cooling engine performance is expectable. 
Moreover, a dielectric film is prepared in the front face of a wafer stage, the potential difference is given between this 
dielectric fikn and a wafer, clamping [ which suppresses the processing side of a wafer mechanically ] becomes unnecessary 
can control the temperature distribution of a wafer more efficiently if it is made the configuration which fixes a wafer by the 
electrostatic force of the charge stored in the meantime, and also ], and contamination by generating of a foreign matter can be' 
prevented. Furthermore, if the wafer stage of this invention is applied to a processor, the equipment which was excellent in the 
temperature control nature of the wafer under processing can be offered. 



[Translation done.] 
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3 

[0 0 0 9] ^mmm-<oami!m'p<r>'^s. 
[ 0 0 1 0 3 $ ^>t:. :iimm^mmt. k^+t 

[ 0 0 1 1 ] ^/t:. 3|E||BB<!DlgH<oaWJ±*f!ffl*<7)'>x 
[00 12] 

[0013] ±M£m-(r>smi. i!UI4»c0^x/N<7)SJg 

[0014] _hffilgZcO@fiti{i. Jra+<7)'>xy\£7)^ 

fc•>x/^c7)rat«{ill^-^X, ;co[St#t^>n)t«^ 
O^mm^-OxAjrH^^tS^t-riijf J: O^^I^J: 
<3*^'C&^. t/^;. »>xyN>^x-i^<0*Sfc:A.!;i>A 

[0015] ±Mmmff)Bmi. *>3i^^ff)9&^mizti 

[0016] 

uzifi^xmmth. 

[0017] miti^f> 3 iz^^^mm-ffym^m^^ 

BJ<7)^-<?>llte«?<c7)'>xyNXx->''S:*eJ©v^ ^' n& 
[0 0 18] ^l-Jittot::. H3^fflV^T|g-cO|||fe0| 

(mmmirmmth. i^Mm^iz^mamm 

::tHzX*)m^^ix?>M?S^mfi^^3iJ\X7' 

~'J&i:SMLX'y:rj\9^^^h, t-f. M^^m 
miz>m:ffxBmXL. -£coBE:>jtcffi-:>. >mif 
X{±. -7^^o^5^Sgl9-ef&4L^g^4&a'5T 
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^rO, C:<OT7Xv{C'>xy\*>'§/i>§nsc:fcfc:j;0Sa 

y<7)mi: m ltx y ^yymi^f0im-^<^^-3 v 
Ty^x&'kiKVzw^^ixfiMm^mixhh, is 

[ 0 0 1 9 ] i^V^T. *5MBc7)#®T'S.S'>xyNXf— 
i^cnwmimx. 2ikm.^xii^fio , mLi^i.o\,z 
10 j!!iSI't'<?)'>x>'N{±T^Xv*^^>m^^^:t>'<7)A9t^S 
(ti!lllS5$ii&it46. ^^-^x-yf-y^^Srl^-rSZitot 
{i.>xy\<7)ffl]gS:fJffll^Sj^*tiSS. -e<OBfl^\ •> 
x/NXx-i^'l^gPtlJJ^JrcSLTJftBlL, »^x'N»ffi 

[0020] * -r. "^xyAXT— j^'8{l'<.-X 1 1 ±(c 
O'J 1 1i:itVXT)Vin& 1 6>!)<:fi^'l 7 fc'to^ 

S:a[1-)t«)«gJS82 0. 21*^^>*irv^S. Z.o^SSt 

20 <ir/u5mg<^tt,^ig^j$ai^^^.y)otiE?&2 0k, 
r;i'Sms^o3i-mie5:?$ai^^5as2 i<^ifeiLf^2 

2 2. 2 3. at;^gtaiffil=2 4. 2 5*<8S^LTJba 

i}K z.ixh<mm\i^mzwiiX,fzmi/mm:mm- 

S-d<^iilS2 6<0»aSD2 7 tlR?IP2 8fc-2|sW 

[0021] s y::. p{tJie'g24. 7E,\z\iTSM.^mmrh 

S&aSSf SCiktiJ: '^^mAzWn.h^mfrM^^ 
30 asL, SIHl»t»0'>xy\(7)iBJS4)^^S5:^i-S^:t*5-C^ 

[ 0 0 2 2 ] 13 . '>xyNt:A»tfcl*<0|^5^*« 

•>xyNX7^->''BirtT'^^.&^v:4^). '>xyv^4'i)Wti£i: 

[0023] t.tz^ •^:tj\x^\^(r>^itM&i\m^ 
*^^>S£ai^MffllL3t1SffiT'A.y A5-3!;A^^=5rJ: o fc: 
'x.yn'A^A^S 1 5r<ii.TV^S, 

[0024] Z.mz^ 0 . •>xyN{cA«L^:»^^J: 
<'>x/N;;^x-i/fcgiSC:k*i-Cl=S. fcJt'L. JMI 
40 A^xcoE:»j{:: J; 0 '>xy\3!)irfi^*.it 0 L 

ts:\^i. 0 t'>xyN^m^«SjSW{c#S i& ^' 3 

2)W®{C41i0rgJtT*&. 3 Stt-^xyNXT^-v-^' 

B:jg7'7X-7t-^/i,$iis.!:fc^|5fi±-r-&fcPim~. >> 

x/Nc7)Ai*^fiS^i&ff afc«f)<0-b7 S >y ^'XS 

[ 0 0 2 5 ] c:<o J: d L , >>X7\;^-r-x-±fc: 

y|^y2 9. 3 0<7)g3g^|l-t-^-Si:, ^frgsstcE-^}^ 
«<OgaH-i:^:')3?ia4»<O«>x/\{Hi0r%-^riaS^ 
50 iftffc^S. L*>L. Mxtf-^x^NX-r-i^co+jitiftiSt: 
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[ 0 0 2 6 ] OS I? . mistmA±mm\.z^nm lx 
isW'^x/N+'t^ftjgoiagiSri'i-jgftjSJ: 0 t»<-rs 
[00 2 71 CIO J: at:. «ia«f«o'>xy\S:«itr5'> 

xyxxx-^-'rtatttiLL^^i^lS^OcESS^tjdJt. ico 
[0 0 28] *7t. J&«e<OSISfficoiaSS£-&^;t&cI 

[ 0 0 2 9 ] i,z:^m^cr,m~<m^mi:ifrr, *- 

IU60?T'{i'<.-X 3 4 k T/W S ^ 3 5 LT -^x 
^NS®<oaS5rS!lS-ra«3tiaef1-3 6. 3 7 5r. '^x 
>'N'4'*#j!it'>xAii.jgftJ6(?)-<aB>rfc:a(tTV^&, jji 

!fS3 8 1 J; 0#faiffi§2 4 . 2 5 tgtt4>tUt>'N';l'r 2 
9. 3 0c7)Ji1jj^:Ba^^t|^tA;l-7l3Jga8ffl3 9 5^7 

mthtiisbiz^^Kc^^mi. 2t^0i|iO'>xy\>tx 
[00301 CIO J: 0 lzm^ZtUi:^JiJ\X7—i^X' 

{i. ^l!ra+o'^^x/^<o^aJg*:^e^lJ«l^:}s«^o^a^^os 

*\ Ma*o'>x>'N£Oiag^:ffi^sji{cSoc:k*>'-c^ 

^j:d:itti<X'^h, 

[00311 -^x^xoiaffi^J-^pJra!!^ 

mzxmmm^uzii'. *mni!e--rLi>ztnzmt 

fe, m^Ltii:olizM^ff)^t>imi^co^XJ\<r>^ 
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[00321 m5iz\i:^wn<^fH^<7)mmm^^-r. * 
ffirt<o«iitfczfflio^2o. 2itttc-^oiap» 

4 0. 4 12rg^L/^fi|{£ktT^^S, o^O, TA-S 
10 [00331 tfz.. T/PS€«16cr)i4>*f+iS<7)gag2 0 

»ais«4 5^iiLT?^^»ai-rs. ^mi^ 

/I&?^*SEOclS{i>'>';l'7'4 6 , 4 7C0liJgSr^®LTfc 
*t'5?x/\oiaK^^6*«WliOt>Ofc^rS J: d tg^LT 
[0 0 341 S3t. SttatfcO-^x/NOfijgJr^e-^tJt 

«t:y^;kysmc J: 0 }&*log6S*iBt5^S C: k fci 0 

20 l5^J:<SS*^^3?M-rSik*5T^S, 

[00351 Uvri^oT . ^WJ; 3 t®^$*ut»>x'\ 

;^x-i''T'a'>xy\jBrtoiaadi-^&i&i6Stt J; < . l*> 

i>!mmt^m.m'^mm-rtzti)n'^^. ti^. n'x 

x/\ffirtOiaKi^^65r±^ < -fS i k *>'T-^ i, , 

[0036] meiz^^mmmsmttmi:^. *- 

mm-Clir/lS^mSk48(r>mSI,ZTfl-S.-t (Ai2a3) 
k^^^T (Ti02) oS^i&«ffi#Ba^Tr«lt*cJ; 

*)mm4 9 k LTftft. »mis«oi(iig^j$>t^t^ 
T»«>i;u«fc:we5<tTfco, ^-xi nm^tm. 
r;^5ms4 8{±mMwt<-x 1 1 kig^LTosco 

T\ PSlS4 90^ffi±t«>X'N9^«ttLr^Xv7 

(c^ ^> Lfc«ssT'T;p 5 cims^ mwth t m 
mmizwmfi^-c~'Jt^xj\i:i»n^tzx 

^hZb^X'^:^.. 

[003 71 Uci^-^T. •>x/\kS5m^t^^SSS: 
40 T't, '>xy\kO««!M*-f>P!B)*>'5^L^|i^«^0 

[ 0 0 3 8 1 iJt. ^-mmmcoX d (Ox/vJJB^fc: 
»«iS«I^S?:fflv^5k, 0i;t<f'>xyN{c-e*):^fc?.J: 

n»»5:lnXfc«?art'&S. >>xyN^kco|a6«F5r««! 

[00391 Lfc*«-5 X.Z<7)id liZim.^ tdi.^3U/\ 
50 XT-i/X'Jim-O||i|0|*>f,|SZcO^«XKI^T^ 
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[0 04 01 ifc. *-^fiH|T1±r/l'5mffi<?)^ffitc: 

^^^-rLt-?■3r^.-&^^^®^i=5:<. ismttcoj.si^«-c* 
10 0 4 1] t.fz. ^-mm\m^m^mim-mk 

Mth <r^i>t9>S#ffiMcoi?m9S^i:cOffijSt L/C**. 

iih t \,^':>fz^miimwx'^ h . 
[00421 07 iz^^com^ffym&m^^. 

< cELJitfJttoOilfxS 5 1 ^ |5lCfl*e{cffiM Lfz 
[ 0 0 4 3 1 , mglcK^-tl-gP^- 1 :^'xm<r)mii- 

x'imm^mi}^&m)nim<. tfz^'xmst^i> 

0xm(7m^izX<Oi^Wm)Hpm:h<7)X\ Z(DZb^: 
hZttfiX'^^. 

[00441 tUi*^J3cO'>xy\Xx— i''tij!!yi+cO'> 
X/ voiaS^^BSriESPtt J: < {HSWS ^ fc i/'T^ h <r> 

^^S^t§mtfz^:i^^9S^miiW^lizmMm 
ttio^v ztii^X'th, 

[00451 

[^agco^ftS] BLh<7)J:dt:*fgBJifcJ;iHJ. W|(|)cr) 
•^x/xSra®^!, -^xyNXx-i^'rtSPtcifeSiLJtSSEffl 

cO'>x>'\<OiaJSt»-^5r0]ffll-r&;i:*5nragtc:3:S. i 

jfta*<o'>x^\coiaKt>u<»i'>x>'\x7^i^'<oia 
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^-\^/^•y^^Um-l<O^C. «!Sl«*><0»^xy\<oia^« 
tto^^^t^t^'>xyNXx->'i&Stt-ri.C: tjlPT^ 

$^>t. il!ia4»<7)'>xy\cogffil^A^!j>>A;!!f;^i&^ 
A-r*«j£i:-m{f J; '3^*fl^(C'>x7\(7)iaSS"lffll^c: 
^ra>ri:*«T-§S>>xy\XT-y^j^T-». A.y.>A 
;<fx$:'>x/\^t%^{cfir$ ^ ^>-ll: SitJ6;<rx«^ 

moMir^t. zcomizwi{^tifz^(DnmMi}X''y 

10 xyN^Hg-rSfll^t-mjf i O^^i < ■>xyNi7)fflK 
^=fti*i$iJfflIT#SJJ*>. •>xyNco«!affi2r««!Wt:«li. 

i!s^at3OT-tit»fJ!yit«'>xyw)iag$ij»tt£0g 

[»5cOlS*=5riiB)1] 

[011 *mi(7)m-(mm^imwmx't>h. 

[H2 1 *5ffigoDm-co»tee*OTrt'Smff^»ffi*^f. 
20 [03 1 :¥^(7)^,-commm^^m-7^ i'QULTy 

im6]:^mcr)mB<r>mmmfmx'i>?>. 
[?*#<oittBB] 

ra, 4-^jft«. 5 "-7>f 7njR. 6 -rH;K 7 -r 
8■■-»!^X7^XT->'^ 9- -'>xyN. 1 0- -^^3 
30 iSr®e, ll -'<.-X, 12-0U>-^. l3-^:ff 

X. i4-?i3sw. i5 -st». 1 e - r/kSM. 1 
T-*!/. is - ayri^. 19 -v-^^'dS^ 

2 0 -gESS, 21 -gSaS. 2 2 --^Aai^, 2 3 -• 

#Aiii«. 24 -mil's, 2 6 -ja 

2 7 - sfffin. 28 -m\n. 2 9- --'nw. 3 

0 -A/l^y. 3 1 -A.iJ>>A^Af, 32--?yyy^ 
33 34 -'^-X, 3 5 -TyPSmffi, 36 

••^iasfh- 37 -mimm. 38-m%mj&. 3 
9 •■A;k5^rai^as»ai. 4o-iap«. 4i -wm 

40 ®. 4 2 -^Affil^, 4 3 -Sfaj'g. 44 -^Ai:i=. 
4 5 -Stajid'^. 46-A;py, 4 7 -A;P7', 48- 

Tiu^nm. 50 -egEss. si-^y 
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iWrnm ^# EM F^-ix(##) 3C016GA10 

\UnmTmn±^Mm79mm ft^^ 5F004 AAOI BA14 BA15 BBll ^18 

aH*gf^»r5EFX;©rt BB21 BB22 BB23 BB25 BC08 

CA06 

5F031 CA02 HA16 HA24 H«8 HA39 
JA46 JA51 MA28 HA32 NA04 
PA26 

5H323 AA40 BBOl BB04 BB20 CA06 
CB23 CB25 CB33 CB35 CB43 

DA04 mi5 mi mi ffio 

GG16 KK05 MM06 



